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Description

Technical field of the invention

[0001] The present invention relates to a device for
determining the correct lengths in situ of standardized
components of a dental implant system to be used in
the oral cavity, more particularly to a device for measur-
ing the depth of holes drilled or bored into the jaw bone
for the subsequent insertion of fixtures for dental pros-
theses. The invention also relates to a method for man-
ufacturing said device.
[0002] EP-A-0119813 discloses a device for measur-
ing the depth of tooth pockets. The device comprises an
elongate gauge body having a shaft portion.

Background to the invention

[0003] A system for dental prostheses commonly
used today comprises a more or less cylindrical fixture
which is inserted into a bore-hole drilled into the uncov-
ered jawbone. The system further comprises a conical
abutment or pillar, intended to carry the prosthesis,
which is to be attached to the fixture, thus bridging the
layer of soft tissue covering the jawbone. The abutment
is complementary to a conical bore in the top of the fix-
ture. The abutment is provided in several standard
lengths in order to allow the correct choice of abutment
in dependence of the thickness of the soft tissue around
the implant site after implantation.
[0004] The choice of the correct abutment is very im-
portant inter alia for asthetic reasons. This choice may
however be time-consuming and may also be trouble-
some for the patient. There thus is a need for a tool
which facilitates the choice of abutment and which is
simple to use and to read in the environment of the oral
cavity.
[0005] It may also be difficult to chose the correct fix-
ture which is to fit into the hole drilled into the bone. It is
important that the fixture is flush with the uncovered
bone tissue or slightly below the edge of the bore-hole.
[0006] Generally, when implants are fitted into bone
tissue, different kinds of metallic surgical tools are used
to prepare the site in the tissue where the implant is to
be located. These tools normally are made of carbon
steel (normally in disposable tools) or surgical grade
stainless steel or titanium or titanium alloys (normally in
non-disposable tools).
[0007] In some cases it may be advantageous if at
least the surface of the tools are covered with a material
which is more biocompatible than the material in the tool
even if the tool is not to remain in the bone tissue for a
long period of time.
[0008] If the tool is not of an inert material as regards
the chemical environment prevalent in bone tissue and
blood, some slight contaminations may affect the sides
of the bore hole. These contaminants might possibly af-
fect the so-called osseointegration process which

seems to be very important in connection with bone im-
plants and which seems to be sensitive in respect of
contaminants.
[0009] Another prerequisite for a good osseointegra-
tion is a good, stable fit between bone tissue and im-
plants, the osseointegration being dependent on a close
contact between bone tissue and implant surface. When
a bore-hole for an implant has been drilled, it therefore
is important that the length of the bore-hole corresponds
as closely as possible to the length of the implant cho-
sen.
[0010] If the bore-hole in the jaw-bone should happen
to be to shallow for the implant which has been deemed
to be suitable in a specific location in the oral cavity, it
is important to be able to ascertain this in advance, be-
cause of the trauma to the bone tissue that might be the
consequence of the implant first being screwed into the
bore-hole and then being unscrewed again. If it is vital
that the implant chosen actually is used in this specific
location, the threads in the bore also might be damaged
by the necessary, additional drilling procedure.

Brief description of the inventive concept

[0011] The above object is achieved in that said de-
vice comprises the features defined in claim 1. The elon-
gate body is provided with circumferential dark bands
located at predetermined distances from each other and
having pre-determined widths, the areas between said
darker bands having a pronouncedly lighter colour, each
boundary line between lighter and darker bands corre-
sponding to one specific, standardized component.
[0012] In a preferred embodiment said darker bands
have been etched, by means of a laser beam, in a layer
of brightly coloured titanium nitride covering the surface
of the device, or, in case the device is made by titanium
or titanium alloy, the bands may be etched directly in the
titanium surface.
[0013] Further advantageous embodiments of the in-
vention are set forth in the dependent claim.

Brief description of the appended drawings

[0014]

Fig 1 illustrates one side of preferred embodiment
of a combined device in accordance with the inven-
tion,

Fig 2 shows the other side of the device in fig 1,

Fig 3 illustrates a preferred embodiment of the de-
vice for determining the length of an abutment to be
used,

Fig 4 shows the preferred embodiment of a device
for determining the depth of a bore-hole in the jaw-
bone,
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Fig 5 a detail of the device in fig 4.

Detailed description of a preferred embodiment of
the invention

[0015] As can be seen in Figs 1 and 2, a preferred
embodiment of the invention comprises a body 1 or
abutment gauge for determining the correct length of an
abutment, a body 2 or fixture gauge for determining the
depth of a hole drilled into the jawbone and a handle 3
joining the two gauge bodies. The gauges are angled
relative to the handle in order to facilitate the use of the
tool or device in the oral cavity. Fig 1 further illustrates
that one side of the handle is provided with numerals 4
indicating the lengths of the different standard fixtures
and fig 2 illustrates the markings on the other side of the
handle corresponding to the different sizes of abut-
ments.
[0016] Figs 3 and 7 show the construction and use of
the abutment gauge in more detail. As can be seen in
Fig 3, the lower part 5 of the abutment gauge has a con-
ical or tapering shape which corresponds exactly to the
shape of the lower part 6 of an abutment 7 (Fig 7). The
upper part of the abutment gauge is provided with cir-
cumferential dark bands 10. The bands 10 are spaced
equidistantly over the body of the gauge. As indicated
by the chain of measurements 11, the distance between
the bands and the width of the bands in this particular
case is 1.5 mm. Each boundary line will correspond to
a specific length of the cylindrical part 9 of the abutments
7.
[0017] The free end of the lower part 5 may be pro-
vided with a relatively short, cylindrical projection having
a rounded end which preferably is hemispherical. The
cylindrical part of the projection is complementary to a
cylindrical continuation of the conical bore in the fixture
8 and will by these means ensure a correct orientation
of the lower part 5 when this part is inserted into the
fixture. The rounded part of the projection will facilitate
the insertion of the abutment gauge into the conical bore
of the fixture.
[0018] As can be seen in Fig 7, the conical part of the
abutment gauge 1 is inserted in the fixture 8, which is
located in a bore-hole in the bone tissue of the jaw-bone
12. The thickness of the soft tissue covering the jaw-
bone 12 can be measured against an adjacent boundary
line between a dark band and a light band, allowing the
correct choice of an abutment for this particular fixture.
The titanium nitride has a bright yellow colour and the
darker bands are almost black, and consequently a very
distinct level indication is given at each boundary line
between darker bands and lighter areas. This level in-
dication will be very easy to read in the conditions prev-
alent in the oral cavity regarding for instance light and
available space. It should be noted that the contrast be-
tween the darker bands and the lighter bands on a tita-
nium gauge also is sufficient to give the above, distinct
level indication.

[0019] The details of the fixture gauge and its use are
illustrated in Figs 4, 5 and 6. As indicated in Fig 4, the
fixture gauge comprises an elongate, conically tapering
rod 15 which at its free end is provided with a transverse-
ly oriented plate or button 16 which is seen in more detail
in Fig 5.
[0020] As indicated by means of the chain of meas-
urements 17, a dark band 18 having a width of 1 mm is
located at a distance of 8 mm from the tip of the rod 2.
Each following dark band 19, 20, 21 is separated from
the adjacent band by means of a space having a width
of exactly 2 mm. Again, a very distinct level indication is
given at each boundary line between darker bands and
lighter areas. The button 16 also has a defined thick-
ness, in this case 1 mm.
[0021] The fixture gauge is inserted into an uncovered
bore-hole 14 in the jaw-bone 12, the button 16 being slid
along the side-wall of the hole until it reaches the corner
formed by the side-wall and the bottom of the hole (the
bottom of the hole normally being slightly conical due to
the shape of the drills normally used) and the depth of
the hole is read against the bands of the gauge, allowing
the correct fixture to be chosen. If there should be any
doubt whether the corner has been reached, this can be
checked by moving the gauge to the middle of the hole.
The difference in depth should not be more than maxi-
mally 0.4 mm with regard to the specific fixture diame-
ters used in the above system.
[0022] The button is particularly important when holes
in the upper jaw are measured. These holes may some
times extend into the sinusoidal cavity, and in this case
it is important to measure the thickness of the bone tis-
sue. This may be done by hooking the button on the
edge of the hole in the cavity and reading the thickness
of the bone tissue at the edge of the hole in the oral
cavity against the bands on the rod, taking into account
that exactly 1 mm should be subtracted from the meas-
urement obtained due to the thickness of the button.
[0023] Bone implants may also be relatively smooth
instead of being provided with threads. This kind of im-
plants may be carefully tapped into place in a borehole
in the bone, which bore-hole may have a slightly nar-
rower diameter than the implant, by means of a small
hammer. However carefully this is done, there always is
a risk that the fixture may be pushed to far down into the
hole if the hole does not exactly correspond to the fix-
ture. The fixture gauge according to the invention thus
may be particularly useful in this case, since it may be
difficult to extricate an implant which has been pushed
to far down into a hole.
[0024] These problems might also arise if the bore-
hole is to shallow for the implant since the act of extri-
cation per se might cause a trauma to the walls of the
bore-hole which might have a deleterious influence on
the osseointegration process.
[0025] If the surface of the bone into which the fixture
is to be inserted is obliquely oriented relative to the lon-
gitudinal direction of the hole, the above-mentioned
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boundarys on the fixture gauge will also serve as index-
es on a ruler for measuring the difference in level be-
tween the edges of the bore-hole and will consequently
be very useful when determining how deep the hole has
to be in order to house the implant correctly in relation
to the oblique surface of the bone.
[0026] The device according to the invention can be
treated by the following steps:

a) coating the gauge with a thin layer of titanium ni-
tride (TiN) by means of chemical vapour deposition
until the drill obtains a bright permanent colour,
b) etching circumferential bands with pre-deter-
mined widths being located at pre-determined dis-
tances from each other around the outer surface of
the body by means of a laser beam, the bands thus
being dark and sharply defined.

[0027] In case the gauge is made of titanium or titani-
um alloys, the darker bands may be laser-etched direct-
ly in the titanium surface. It is however also quite within
the scope of the invention to cover a gauge made of ti-
tanium or an alloy thereof with TiN and etching the bands
therein.
[0028] The use of a laser beam has the advantage
that the boundary lines will be very sharp and well de-
fined and that the contrast between darker and lighter
areas will be high.
[0029] The etched areas will remain essentially
smooth in spite of the treatment, which ensures that
there will be no rough areas on the device upon which
contaminants easily will adhere.
[0030] It should be emphasized that the invention is
not limited to the embodiment described above and can
be varied in many ways within the scope of the append-
ed claims.

Claims

1. Device for determining the correct length of a fixture
(8) for implantation in a bore (14) which extends for-
wardly through the upper jaw bone (12) of a patient
from an entrance opening in the oral cavity to an
exit opening in the sinusoidal cavity, the device
comprising an elongate gauge body (2) for insertion
into the bore in a forward direction having a shaft
portion characterised in that said shaft portion is
provided with a series of alternate dark and light col-
oured circumferential bands (18, 19, 20, 21) of pre-
determined widths with the boundary lines between
adjacent dark and light coloured bands represent-
ing standard fixtures (8) of different predetermined
length and a transversely extending button portion
(16) connected to a forward end of the shaft portion
which is adapted to hook onto the edge of the exit
opening in the sinusoidal cavity whereby when the
button portion has been hooked on the edge of the

exit opening the positions of the boundary lines rel-
ative to the entrance opening of the bore indicates
which fixture (8) from the set has the correct prede-
termined length for implantation in the bore.

2. Device according to claim 1, wherein the outer pe-
ripheral surface of the elongate gauge body is coat-
ed with a thin layer of titanium nitride (TiN) and the
bands of dark colour are bands of laser etched tita-
nium nitride.

3. A method of manufacturing a device according to
claim 2, the method including the steps of :

(i) forming the elongate gauge body (2) from a
metal, for instance from surgical grade stain-
less steel, surgical grade carbon steel, titanium
or a titanium alloy;

(ii) coating the outer peripheral surface of the
elongate gauge body with a thin layer of titani-
um nitride (TiN) by chemical vapour deposition
until the outer peripheral surface obtains a per-
manent bright colour; and

(iii) etching the outer peripheral surface of the
elongate gauge body with a laser beam so as
to produce a plurality of dark circumferential
bands (18, 19, 20, 21) on the outer peripheral
surface of the elongate gauge body of prede-
termined widths and spacing.

Patentansprüche

1. Einrichtung zum Bestimmen der richtigen Länge ei-
nes Fixierteils (8) zur Implantierung in einer Boh-
rung (14), die sich durch den Oberkieferknochen
(12) eines Patienten nach vorne von einer Eintritts-
öffnung in der Mundhöhle zu einer Austrittsöffnung
in der sinusähnlichen Höhle erstreckt, wobei die
Einrichtung einen länglichen Meßgerätskörper (2)
umfaßt, der in einer Vorwärtsrichtung in die Boh-
rung eingeführt wird und einen Schaftteil aufweist,
dadurch gekennzeichnet, daß der Schaftteil ver-
sehen ist mit einer Reihe von abwechselnden dun-
kel und hell gefärbten Umfangsbändern (18, 19, 20,
21) vorbestimmter Breite, wobei die Grenzlinien
zwischen benachbarten dunkel und hell gefärbten
Bändern standardmäßige Fixierteile (8) unter-
schiedlicher vorbestimmter Länge darstellen, und
einem sich quer erstreckenden Knopfteil (16), der
mit einem Vorderende des Schaftteils verbunden
ist, der ausgelegt ist, an der Kante der Austrittsöff-
nung in der sinusähnlichen Höhle eingehakt zu wer-
den, wodurch, wenn der Knopfteil an der Kante der
Austrittsöffnung eingehakt worden ist, die Positio-
nen der Grenzlinien relativ zu der Eintrittsöffnung
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der Bohrung angeben, welches Fixierteil (8) aus
dem Satz die richtige vorbestimmte Länge für die
Implantierung in die Bohrung aufweist.

2. Einrichtung nach Anspruch 1, wobei die äußere
Umfangsfläche des länglichen Meßgerätkörpers
mit einer dünnen Schicht aus Titannitrid (TiN) be-
schichtet ist und die Bänder dunkler Farbe Bänder
aus lasergeätztem Titannitrid sind.

3. Verfahren zur Herstellung einer Einrichtung nach
Anspruch 2, das die folgenden Schritte beinhaltet:

(i) Ausbilden des länglichen Meßgerätkörpers
(2) aus einem Metall, beispielsweise rostfreiem
Stahl chirurgischer Qualität, Kohlenstoffstahl
chirurgischer Qualität, Titan oder einer Titanle-
gierung;

(ii) Beschichten der äußeren Umfangsfläche
des länglichen Meßgerätkörpers mit einer dün-
nen Schicht aus Titannitrid (TiN) durch chemi-
sche Dampfbeschichtung, bis die äußere Um-
fangsfläche eine permanente helle Farbe er-
hält; und

(iii) Ätzen der äußeren Umfangsfläche des
länglichen Meßgerätkörpers mit einem Laser-
strahl, um auf der äußeren Umfangsfläche des
länglichen Meßgerätkörpers mehrere dunkle
Umfangsbänder (18, 19, 20, 21) mit vorbe-
stimmten Breiten und vorbestimmtem Abstand
zu erzeugen.

Revendications

1. Dispositif pour déterminer la longueur correcte d'un
appareil (8) destiné à une implantation dans un alé-
sage (14) qui s'étend vers l'avant à travers l'os de
la mâchoire supérieure (12) d'un patient depuis une
ouverture d'entrée dans la cavité buccale jusqu'à
une ouverture de sortie dans la cavité sinusale, le
dispositif comprenant un corps de calibre allongé 2
destiné à s'insérer dans l'alésage vers l'avant, com-
portant une portion de tiges, caractérisé en ce que
ladite portion de tiges est munie d'une série de ban-
des circonférentielles (18, 19, 20, 21) colorées en
alternance en sombre et en clair possédant des lar-
geurs prédéterminées, les lignes délimitant des
bandes adjacentes colorées en sombre et en clair
représentant des appareils standard (8) de lon-
gueurs prédéterminées différentes et d'une portion
en forme de bouton (16) s'étendant en direction
transversale reliée à l'extrémité avant de la portion
de tige, qui est conçue pour venir s'accrocher au
bord de l'ouverture de sortie dans la cavité sinusale,
par lequel, lorsque la portion de bouton est accro-

chée au bord de l'ouverture de sortie, les positions
des lignes de délimitation par rapport à l'ouverture
d'entrée de l'alésage indiquent l'appareil (8), parmi
la panoplie disponible, qui possède la longueur pré-
déterminée correcte à des fins d'implantation dans
l'alésage.

2. Dispositif selon la revendication 1, dans lequel la
surface périphérique externe du corps de calibre al-
longé est enduite d'une mince couche de nitrure de
titane (TiN) et les bandes de couleur sombre sont
des bandes de nitrure de titane qui ont été soumises
à une attaque au laser.

3. Procédé de fabrication d'un dispositif selon la re-
vendication 2, le procédé englobant les étapes con-
sistant à :

(i) former le corps de calibre allongé 2 à partir
d'un métal, par exemple à partir d'acier inoxy-
dable de qualité chirurgicale, d'acier au carbo-
ne de qualité chirurgicale, de titane ou d'un al-
liage de titane ;

(ii) enduire la surface périphérique externe du
corps de calibre allongé d'une mince couche de
nitrure de titane (TiN) par déposition chimique
en phase vapeur jusqu'à ce que la surface pé-
riphérique externe obtienne une couleur claire
permanente ; et

(iii) attaquer la surface périphérique externe du
corps de calibre allongé à l'aide d'un faisceau
laser de façon à obtenir plusieurs bandes cir-
conférentielles sombres (18, 19, 20, 21) sur la
surface périphérique externe du corps de cali-
bre allongé, qui possèdent des largeurs et des
écartements prédéterminés.
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